Pathobiochemical effects of graded magnesium deficiency in rats.
Severe Mg deficiency changed mineral homeostasis, induced membrane damage, increased lipid peroxidation and cytokine concentrations, and reduced immunocompetence. In order to investigate whether the pathobiochemical effects correlate directly with the degree of Mg deficiency or whether there might be a threshold with no detectable effects above, diets with 70, 110, 208, 330 and 850 ppm Mg were fed to growing Wistar rats. After feeding the diets for 0, 10, 20 and 30 days parameters of free radical action (malondialdehyde and vitamin E content), mineral content (Mg, Ca, Fe) in various tissues (liver, spleen, heart, kidney, muscle) and plasma parameters (Mg, Ca, Fe, alanine- and aspartate-aminotransferase) were measured. After 30 days 6-keto-prostaglandin F1 alpha, thromboxane B2, tumor necrosis factor-alpha, and immunoglobulins (IgG, IgM, IgA) were additionally analyzed. Tissue Mg content was either unchanged or only slightly reduced in severe Mg deficiency. Tissue Fe content rose when the extracellular Mg concentration was below 0.25 mM. There was a close positive correlation between tissue Fe and malondialdehyde content, and malondialdehyde was negatively correlated with vitamin E content. Below a threshold of about 0.25 mM plasma Mg concentration, transaminases increased in plasma. The same threshold could be observed for the increase of tissue Ca content, except in the kidney where calcifications were found already in mild Mg deficiency. Tumor necrosis factor-alpha and 6-keto-prostaglandin F1 alpha were increased when the plasma Mg concentration was below 0.15 mM, and thromboxane B2 was increased when plasma was lower than 0.25 mM. IgG and IgA were significantly reduced below 0.25 mM plasma Mg and IgM below 0.4 mM plasma Mg. Mild Mg deficiency, therefore, can be compensated and might not lead to pathological symptoms if not combined with other pathobiological conditions.